"Oxidative DNA damage can be induced by reactive oxygen species and free radicals. Reactive Oxygen Species which is induced by oxidative damage plays a key role in DNA damage". The aim of our study is to identify the protective effect of ascorbic acid (AA, vitamin C) on hydrogen peroxide which induced oxidative damage in DNA by using the Comet assay. Lymphocytes pretreated with or without antioxidants, incubated at 37C for 30 minutes, then H2O2 (100µM) was added & incubated again at 37C for 1 hour (60 minutes). Viability of cells was detected by trypan blue stain exclusion method. The decrease in viability brought about by H2O2 when the cells incubated for 60 minutes and the viability was present to be 39±3% from 80±4% and it was highly developed by the found of AA at 100 μM which appeared 72 ± 1%. These findings indicate that the activity of ascorbic acid as an antioxidant is evidenced by its ability to suppress the oxidative effect against H2O2 and protect the lymphocytes. Estimation of comet tail moment and tail length in human lymphocyte treated with 100µM of hydrogen peroxide as positive control showed that 13± 4.5% of the cells showed no DNA damage while the DNA damage from low to very high damage were 19± 3.5%, 12.2± 2.3%, 14± 3.2% and 37± 3.0%, respectively. In contrast, treatment of the cells with 100 µM H2O2in combination with 10, 25,75 
Ascorbic acid is an important antioxidant which prevents other compounds from being oxidized (2) . In addition, AA is considered a very sensitive index of oxidative stress (3) which involves production of reactive oxygen species (ROS) and also responsible for aging and neoplasmic progressions (4). Hhydrogen peroxide (H2O2) is widely recognized to produce reactive oxygen species which cause damage to nucleic acids, proteins and disintegrate plasma membrane. It is also responsible for aging and neoplasmic progressions (5). H2O2 is utilized to induce oxidative DNA damage (6) and found to be related to the induction of most cancers in animals (7), carcinogenesis and mutagenesis (8) . importance originates from its role in the induction and progress of carcinogenesis (9) . Hydrogen peroxide induces its harmful effect endogenously by various physiological strategies during oxidative phosphorylation in time of inflammatory respiratory burst. The hydrogen peroxide is a critical source of oxidative damage in cells, resulting in DNA lesions, together with ss and ds breaks (10) . Ascorbic acid (Vitamin C) act as antioxidant and has long been known for its anti-cancer properties (11) . The comet assay is a defined genotoxicity assay (in vitro and in vivo) of chemicals (12, 13) and it is a simple, rapid, and sensitive method for detecting DNA breaks in individual cells, and is commonly used in genotoxicity assays, primary researches in DNA damage and repair and is also being increasingly more used in human biomonitoring (14, 15, 16) . The aim of the present was to detect the protective effect of AA on H2O2 that induced oxidative damage in DNA by using Comet assay.
Materials and Methods

Blood collection
Blood samples were obtained by vein puncture and poured into heparinized tubes from apparently healthy male individuals (nonsmokers, non-alcohol ,non-drug consumers, nonexposure to mutagen such as X-ray). After collection, blood samples blood were coded and processed within 2hours.
Isolation of human lymphocytes
Heparinized whole blood (5 ml) was diluted one to one with phosphate buffer saline (PBS), after pretreatment.
Table1: Estimation of cellular viability stimulated by H2O2 and protection by using ascorbic acid.
The results of the current study indicated that the viability of lymphocytes on pretreatment of H2O2, simultaneous with a time period examine was skilled. As shown in Table 1 , H2O2 was to reduce the viability of the lymphocytes and after incubation for 60 minutes and the viability was 39±3%. In contrast, the viability of the cells increased after the addition of AA at a concentration of 100 μ Mand became 72 ± 1%. These results indicate the efficiency of ascorbic acid as antioxidant as evidenced by its ability to protect lymphocytes against the harmful effect of H2O2. Consequently, the protective mechanism by AA against the oxidative DNA damage might be due to the ability to scavenge the free radicals especially ROS or hydroxyl radicals.The protective effect of ascorbic acid against pro-oxidants stimulated oxidative DNA damage in lymphocytes became more pronounced at the highes concentration (100µM/L). Our findings disagree with the results of Beevi and his colleagues (20) who reported that H2O2 induced the DNA damage in human and the maximum cell death was observed at a concentration of 25 μM.
Ascorbic acid produced dose-dependent reductions in oxidative DNA damage as assessed by
Comet assay and the results of the alkaline Comet assay are in Table 2 , which shows the percentages of tail length and tail moment for the cells treated with H2O2 alone or treated with H2O2 plus different concentrations of ascorbic acid. As it can be seen from Table 2 , the Comet tail lengths and tail moments measured in human lymphocyte exposed to hydrogen peroxide at 100µM as a positive control showed that 13±
4.5% of the cells showed no DNA damage while the percentage of DNA damage from low to very high damage were 19± 3.5%, 12.2± 2.3%, 14± 3.2% and 37± 3.0%, respectively. In contrast, lymphocytes treated with 100 µM H2O2 in combination with 10, 25,75 and 100 µM of AA showed lower in the percentages of DNA damage and they were 9± 2.3%, 4.5± 1.6%, 6± 0.5%and 10± 1.4%), respectively ( Table 2 ). In the present study, we found that vitamin C had significant protective effect against the H2O2 induced genotoxicity. We observed that the human lymphocytes exposed to 100µM of H2O2 had shown increase in comet frequency. The results of the present study confirm that the alkaline comet assay is a highly sensitive technique to detect DNA damage induced by H2O2. The increase in the comet tail length and tail moment of the H2O2 treated lymphocytes may be caused by DNA strand breaks induction.
Our results disagree with that of Bhat and his colleagues (21) and Harréus and his colleagues (22) who found in their tests that AA is capable of generating large DNA degradation at concentrations of 100 -200 µM.
In the current study we showed that the comet assay can be used to give reproducible results in estimating the extent of oxidative DNA damage to human lymphocytes. It thus provide a good assay for the determination of the potency of the antioxidant agents tested with high confidence.
Several studies have targeted modulating the effect of antioxidant Vitamins, including diet Vit.
C on DNA damage (in vivo & in vitro) cells, brought about through the factors which triggered the free radical reactions (23) . Nevertheless, in comparison with the positive control, when the lymphocytes were exposed to ascorbic acid in the presence of hydrogen peroxide, we detected a low-level damage of DNA in cells prompted by using H2O2. In addition, high concentrations of AA resulted in reduced damage of DNA in the tails of comet. However, ascorbic acid has been found to be involved within the Fenton reaction that resulted in OH radical generation, and thus responsible for in vitro oxidative damage of DNA (24).
In another experiment, the antioxidant effect of ascorbic acid was assessed at 100 µmol /L and, the results are shown in Figure 1 . Hydrogen peroxide induced 78% DNA damage at concentration (100 µmol/L) without the addition of ascorbic acid, while when human lymphocyte were treated with ascorbic acid, the was oxidative DNA damage was reduced by 17% in comparison with control group 0%. Our results showed that the protective effects of ascorbic acid was significant and that the interaction between them was insignificant. 
